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For the use of tetrazolium complexes in studying enzymatic redox reactions, see: Saide & Gilliland (2005) . For studies of tetrazolium complexes and cobaltate compounds, see: Matulis et al. (2003) ; Kawamura et al. (1997) ; Rizzi et al. (2003) ; Marzotto et al. (1999) ; Fukui et al. (1992) ; Kubo et al. (1979) . For the structures of tetrazolium complexes, see: Matulis et al. (2003) ; Kawamura et al. (1997) . For the structure of tetraethylammonium tetrachloridonickelate(II), see: Stucky et al. (1967) . For the magnetic moment as a measure of the crystal field strength, see: Van Vleck (1932); Ballhausen (1962) . For a bis(formazanato) cobalt(II) complex in which the cobalt(II) ion is in a low spin state, see: Kawamura et al. (1990) . 1,3,5-Triphenylformazan, used in the preparation of the title compound, is well known to be oxidized to the corresponding tetrazolium cation by utilizing some oxidation reagent or air oxidation, see: Nineham (1955) .
Experimental
Crystal data (C 19 (Blessing, 1987; Blessing & Langs, 1987 ); program(s) used to solve structure: SIR97 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) .
Since the coordination of Co(II) is an important factor for many physical properties, one objective of the current study The current one exhibited a typical cobalt-blue color because the tetrazolium cation does not have any absorption in the visible range. On the other hand, the ligand formazan molecule has strong absorption of about 580 nm and the color of the Type I complex was almost black. As a result, the absorptions around the Co(II) ion could not be assigned and it was impossible to compare the crystal field strength of the two based upon the absorption. Referring to the bond distances, it could be described that the crystal field of the current one might be stronger than that of the Type I complex, since the shorter distances provide a smaller Co(II) tetrahedral volume than that of the Type I complex.
The magnitude of the magnetic moment also measures the crystal field strength because the crystal field strength is incorporated in magnetic moment; it is generally correct to mention that the larger is the crystal field, the smaller is the magnetic moment (Van Vleck, 1932; Ballhausen, 1962) . The magnetic moments of the Type I complex and the current one at room temperature were 4.0 µ B and 4.5 µ B , which correspond to the larger and smaller crystal fields, respectively. Therefore, the order is opposite to what is predicted from the structural analysis. In fact, the magnetic moments of the complexes of , with the triphenyltetrazolium cation were 4.7, 5.0, and 5.2 µ B , respectively, and this order corresponds with the inverse of the crystal field strength. And the current complex appropriately followed the order.
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One of the authors observed a low spin state of the cobalt(II) ion in the bis(formazanato) cobalt(II) complex on ESR and magnetic susceptibility measurements, and the coordination was supposed to be from four N atoms of two formazan molecules (Kawamura et al., 1990) . The fact suggests the larger crystal field and supports the magnitude of the magnetic moment of the Type I complex. Therefore, formazan molecule might provide somewhat stronger coordination than that expected from the structural analysis and lead to the smaller magnetic moment in the Type I complex. It would be correct to state that the crystal field strengths of the present two complexes would follow the order.
The coordination of Co(II) is an important factor in the magnetic, optical absorption (colour) and ESR properties. The Co(II) ion is four-coordinated in the both structures. In the Type I complex, two of the coordinating ligands are N (with an average Co-N distance of 1.959 Å) and two are Cl (with an average Co-Cl distance of 2.248 Å). The average bond distance to Co(II) in the Type I complex is thus 2.104 Å. The two N atoms are members of formazan, that comprise a large complex merged by the triphenyltetrazolium and Co(NCl) 2- . The absorption bands of Co(II) ion are not separated due to the strong absorption of formazan. Therefore,the colour of Type I is (almost) black due to the absorption overlapping of Furthermore, the 1,3,5-triphenyltetrazolium ion is also bulkier as the counter ion and very flexible due to the three phenyl groups.
Experimental
The reaction mixture of 430 mg of Co(NO 3 ) 2 .2H 2 O, 280 mg of KNCS, and 500 mg of 1,3,5-triphenylformazan in 40 ml ethanol were kept standing in room temperature. 1,3,5-triphenylformazan is well known to be oxidized to the corresponding tetrazolium cation by utilizing some oxidation reagent or air oxidation (Nineham, 1955) . 1,3,5-triphenyfomazen was likely to be oxidized probably by air to 2,3,5-tetrazolium in the solution, as the result, to form the complex together with tetrathiocyano cobaltate(II) anion. The complex with deep blue color was crystallized in one week. The crystals were filtrated and washed with ethanol. The result of C, H, and N elemental analyses of the complex was in good accordance with the calculated values in bis(2,3,5-triphenyl tetrazolium) tetrathiocyano cobaltate(II), respectively. The crystals were quite stable in air. The results of elemental analyses are followed; Exp. C; 56.12, H; 3.29, N; 18.89%, Calcd; C; 56.67, H; 3.37, N; 18.89%
Refinement
All aromatic H atoms were placed in idealized positions and refined as a riding model, with C-H = 0.93 Å and U iso (H) = 1.2U eq (C).
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Figures Fig. 1 . The geometry and the numbering scheme of the complex units A(A) and B(B). Displacement ellipsoids are shown at the 30% probability level. H atoms are shown as small spheres of arbitrary radii. 119.6 C7B-C8B-H8B 119.6 C10A-C9A-C8A 119.9 (4) C8B-C9B-C10B 120.0 (4) C10A-C9A-H9A 120 C8B-C9B-H9B 120 C8A-C9A-H9A 120 C10B-C9B-H9B 120 C9A-C10A-C11A 120.9 (4) C9B-C10B-C11B 120.5 (4) C9A-C10A-H10A 119.6 C9B-C10B-H10B 119.7 C11A-C10A-H10A 119.6 C11B-C10B-H10B 119.7 C6A-C11A-C10A 117.8 (3) C6B-C11B-C10B 118.2 (3) C6A-C11A-H11A 121.1 C6B-C11B-H11B 120.9 C10A-C11A-H11A 121.1 C10B-C11B-H11B 120.9 C13A-C12A-C17A 119.0 (4) C17B-C12B-C13B 119.2 (4) C13A-C12A-C5A 121.0 (3) C17B-C12B-C5B 120.6 (4) C17A-C12A-C5A 119.9 (4) C13B-C12B-C5B 120.2 (3) C12A-C13A-C14A 120.2 (4) C14B-C13B-C12B 120.2 (4) C12A-C13A-H13A 119.9 C14B-C13B-H13B 119.9 C14A-C13A-H13A 119.9 C12B-C13B-H13B 119.9 C15A-C14A-C13A 120.1 (5) C15B-C14B-C13B 119.7 (4) C15A-C14A-H14A 119.9 C15B-C14B-H14B 120.1 C13A-C14A-H14A 119.9 C13B-C14B-H14B 120.1 C16A-C15A-C14A 120.1 (4) C14B-C15B-C16B 120.5 (4) C16A-C15A-H15A 120 C14B-C15B-H15B 119.8 C14A-C15A-H15A 120 C16B-C15B-H15B 119.8 C15A-C16A-C17A 120.3 (4) C17B-C16B-C15B 120.1 (4) C15A-C16A-H16A 119.8 C17B-C16B-H16B 120 C17A-C16A-H16A 119.8 C15B-C16B-H16B 120 C16A-C17A-C12A 120.2 (4) C16B-C17B-C12B 120.3 (4) C16A-C17A-H17A 119.9 C16B-C17B-H17B 119.9
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

Geometric parameters (Å, °)
supplementary materials sup-14 117.4 (3) C26B-C25B-N9B 117.6 (3) C30A-C25A-N9A
118.6 (3) C30B-C25B-N9B 118.6 (3) C25A-C26A-C27A 117.4 (4) C25B-C26B-C27B 117.9 (4) C25A-C26A-H26A
121.3 C25B-C26B-H26B 121 C27A-C26A-H26A
121.3 C27B-C26B-H26B 121 C28A-C27A-C26A 120.4 (4) C28B-C27B-C26B 119.9 (4) C28A-C27A-H27A 119.8 C28B-C27B-H27B 120 C26A-C27A-H27A 119.8 C26B-C27B-H27B 120 C29A-C28A-C27A 120.8 (4) C27B-C28B-C29B 121.1 (4) C29A-C28A-H28A 119.6 C27B-C28B-H28B 119.5 C27A-C28A-H28A 119.6 C29B-C28B-H28B 119.5 C28A-C29A-C30A 120.3 (4) C28B-C29B-C30B 120.5 (4) C28A-C29A-H29A 119.9 C28B-C29B-H29B 119.7 C30A-C29A-H29A 119.9 C30B-C29B-H29B 119.7 C25A-C30A-C29A 117.3 (4) C25B-C30B-C29B 116.8 (4) C25A-C30A-H30A
121.4 C25B-C30B-H30B 121.6 C29A-C30A-H30A
121.4 C29B-C30B-H30B 121.6 C36A-C31A-C32A 119.1 (3) C32B-C31B-C36B 119.4 (3) C36A-C31A-C24A 121.2 (3) C32B-C31B-C24B 121.1 (3) C32A-C31A-C24A 119.7 (3) C36B-C31B-C24B 119.5 (3) C31A-C32A-C33A 120.0 (4) C33B-C32B-C31B 120.3 (3) C31A-C32A-H32A 120 C33B-C32B-H32B 119.9 C33A-C32A-H32A 120 C31B-C32B-H32B 119.9 C34A-C33A-C32A 120.5 (4) C34B-C33B-C32B 120.3 (4) C34A-C33A-H33A 119.8 C34B-C33B-H33B 119.8 C32A-C33A-H33A 119.8 C32B-C33B-H33B 119.8 
